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Presenter
Presentation Notes
It’s not just a good idea. It’s the law. Pretty crazy ambitious project. With this limited definition…lots of room to grow.
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Presenter
Presentation Notes
Geology! It’s not just for Yellowstone.
Geology forms the stage upon which the events of natural and cultural history occur. Your park…at some level is where it is and what it is because of geology. Some parks a bit more in your face than others. Park stories are tied to geology. 


Partnerships are integral to accomplish
work of the NPS GRI
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NPS Inventory & Monitoring Networks

m 32; Closely parallel Bailey's
ecosystermn regions
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JAN ONESite scoping MeEENng

~Adiditalilgeoiogicimap

~Ageologicreport

* NOTE: there are 398 official NPS units
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GRI Goals (continued)

Realized that just a mapis not helpiful
SCOpPINg Meeting summary

Digital’geslogic map
GlIS-geologydata (currently ESRIFATCGEISHI0:)
Guidefor using GiS data
ArcGlS geologic map document(Cmxad)
NPS geologic map GIS datarmoedel

Hardcopy report (foellews completion oifgecleaicmap)
Geologic Issues, features and pProcesses, geologichiston)
Viap unit properties tawple ((ViUPl)

@verview of: geologic map data EXPERIENCE YOUR AMERICA
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Glacialeatures

Adaptwith every newimapin
EVery geologic terrane



1 Geologic Map of Arches NP
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Presenter
Presentation Notes
Wall candy! Drape GIS geology over shaded relief.




Presenter
Presentation Notes
Wall candy! Drape GIS geology over shaded relief.


GRI Re ,)J 't
. Links the maprand park manager to
parkss geolegic landscape

- GeolegIc FeatlrestanaProGESSES
- Geolegic History

~ Vlake connection tormap;
- MaprUnitProperties Talie
- Ovenrview Graphic
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Yosemite NP M

CRETAC ECILS

{Upperd

‘Geologic Features, Processes and General Location

Lighs-colored, medium- to coarse-grained, massive,

equigrannlar hernblende-biotite granodiorize.

Contins large crystals ofpul:assifm and plagioclass

feldzpar, biotite, hornblende, and heney-colored

sphene up to 10 mm (0.2 in) wide and phenocryss of

Em;sium feldsparup to 3 cm (1.2 in} wide. Spaces
etween these crystals are filled by quarz.

May be divided into: 1) a porphyritic phaze (Khdp)
with potassium-feldspar megacrysts commenly slightly
more than 1 cm (0.2 in) wide and 2-3 cm (0.8-1.2 in)
long, and Z) a medium-grained equigranular phaze
(Khde] characterized by euhedral hornblands prizms
1-3cm (0.4-1.2 ) long, biotitz books upto L cm (0.4
in) wide, and conspicious g

Rockfalls—Previous rockfslls from Abvwivah Point
have buried part of the Mirror Lake Loop Trail and
damaged the Ahwahnee Howl

Granitic Bedrock—Forms Half Diome and the shear
cliffs between the Ahwshnee Horel and Mirror Lake.
Good exposures at Olmsted Point and along the wail
o Vernal and Wevada falls.

Splitter cracks—A notabla climbing routs is “Sons of
Yesterdsy” near Roval Arches bensath Morth Dome.

Flakes—A notalble climbing route is “Hermaphrodite
Flake" on Stataly Pleasurs Dlome above Tenava Laks,

Diihedrals—A notable climbing routs iz “Great White
EBook™ on Stately Plegsure Doms sbove Tenava Lake.

Diikes—A notable climbing route is “Snaks Dike”
climb on the southwest face of Half Dome.

Slabs—Popular slab climbs on the Glacier Point Apron
inchide “Marginal ¥ “Goodrich Pinnacle ™ and “The
Comw™,

Joints—Exfoliation joints are the primary joint fype
rasponsibla fior the famous landmark Half Dome.

Light-gray, fine-grained biotite granite.

Fine- to medimm-grained, well-foliated biotte-
heornblends granodiorite. Containg 20-25% small
anhedral Jacking F.'&]l-devd{;ped crysmal facss) grains
of biotts and homblends and relatively abundant
sphene.

Dark, medium-grained, equigranular well-foliated
granodiarite, tonalite, and quartz diorite containing
abundant small dark imclusions. Trpically containg 13-
3% subegual bictite and hornblande Biotitz and
hornblends may occur & anhedral grains or inclhasters
1-3mm {0.04-0.2 in} wide. Some grains contain augits.

None Significant—Dikes (linear featuras) pose little
potendal for significant geologic izsnes in te park.

Xone Significant—Limitad areal extent on relatvely
gentle slopes. Little potential for significant geclogic
Lzsnes.

Rockfalls—Rockfalls in 2008 impactad the historic
Curry Village area.

Granitic Bedrock—Expaosed in dikes near Maris
Lake: and on the south slopes of Mounts Lyell and
Maclure the Merced Peak quadrangle.

Granitic Bedrock—Exposed along the west sida of
the Clark Range in the Marced Peak quadrangla.

Gramnitic Bedrock—Forms a band wast of the Half
Dome Granodiorite in the Yosemite quadrangle.

Splitter Cracks—A notahla clim® iz “The Grack™
below Glacier Point

Tonslite of Glen
Anulin
[kgla)

Dark-coelored rock of varisble composition ranging
from fine-grained quartz diorite in the west to
medinm-grained granodiorite at the eastern contact
with Khd and Kcp.

Rockfalls—Potential issues for areas north and south
of the Glen Aulin High Sierra Camp, but relagvely
gentle slopes near the camp.

Granitic Bedrock—Exposed in the Tuclumne
Meadows quadrangls.

Diark-colored, medinm-grained, hornblende-biotite
gramodiorite. Crystals are smaller and biodte and
heornblands mors abundant than in some other granitic
rocks in the park. May contain 20-23% anhedral
biotite and hornblende. Contsing abundant dark
phenccrysts of plagioclase and biotite.

Rockfalls—Potential on steeper :dlopes. Exposed near
Tioga Paz: but wall away from the road. Exposures
primarily in the backcounoy.

Granitic Bedrock—Forms the margm of the
Tuclumns Intrusive Suits. The unit consists of gray
dikes and small intruzive masses with sbundanr dark
phenccrysts on Mt Lyell, Mt Maclore, Rodger Peak,
and Electra Pesk

Light-colored, medium-grained, equigranular
granodierite and lzs: sbundant tonalite, quartz diorits,
and granite. Contains: mclusions of E1 Capitan Granits
({Kac). Hornblande, biette, and sphene 3-5 mm (0.08-
0.2in) wide.

Rockfalls—From extensive cheet (exfoliaton)
jointing. Rockfall in 1980 was toiggered by an
earthquake,

Granitic Bedrock—Main mass crossas Yozemine
Walley near Santnel Rock.

Joints—Exfoliation joints are present.




roperties Table
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Presenter
Presentation Notes
A unit-by-unit guide for resource management
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Presenter
Presentation Notes
A unit-by-unit guide for resource management


GRI Status (x / 270)
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. GRI publications page:

S DR/ nature . nps.g oV/geBI 0 Qy/INVENLOR/greRpuklications:ciim

- IRVIASSNPS N attrral-Resourcel niorPorEial

. Dthpsy/immanps.goVv/App/Rortal/Home:

-~ ARIMVA=standsiiorintegrated ResourcelVianagementApplications
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http:/ /www.nature.nps.gov/geology/inventory/gre_publications.cfim r :
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Integrated Resource Management Applications

Natural Resource Stewardship and Science -

Home * Search + Add & Manage * Topics MNews About Help ContactUs

Fortal TConnors

Welcome to IRMA »

=+ Search the NP5 Data Store

Search Text

Filter by NPS Unit{s) [

= Quick Links

MPS Data Store

The MPS-wide repository for documents, publications, and data sets that are
related to MPS natural and cultural resources. Find information using the search
box (above) or use Quick Search or Advanced Search.

Featured Content

Frequently requested information in IRMA.

NP Species

Documents the occurrence and status of species in national parks; Park Species
Lists are available for mare than 300 NPS units. NPSpecies also includes
Observations, Vouchers and other details on species occurring in parks. Match
Lists compare park species lists with lists from other sources such as the .5,
Fish and Wildlife Service's Threatened and Endangered Species list, or state
species of concern lists.

Taxonomy

Database and tools for finding species’ commaon and scientific names, and their
associated taxonomic classification.

NP5 Units

Search Tips New!
Advanced Search

Clear Search Search

Park Visitor Use Statistics

Data and comprehensive graphs, reports, and statistics on historic, current, and
forecasted visitor use of national parks.

PEPC (Planning, Environment & Public Comment)

Information and documents related to all active NPS projects, and tools for
submitting comments. PEPC internal site (MPS only)

RPRS (Research Permit and Reporting System)

Allows researchers to apply for and report on scientific research conducted in
parks.

PUPS (Pesticide Use Proposal System)

Part of the Integrated Pest Management Program. Allows park coordinatars to
submit a proposal for pesticide use and track the approval process.

STAR (Solution for Technical Assistance Requests)

Submit a request for technical assistance from Matural Resource Stewardship
and Science divisions or programs.

Covrmrmng Donunet Trackinn
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Geologic Resource Monitoring

. Aeolinn feafures and processes
Nicholas Lancaster

2 Geplogics] momitoring of eaves and azzociated landseapes ... ... ... Y
rd 5. Toomey HT
. Coastal feafures ad BROCESTES. | . Lol 47
David M. Bush and Rob Foung

. Finvigl geomorphology: Monitoring stream sysiems in response o o
changing emvironment
Mark L. Lord, Dirw Germa

5. Geothermal systems and monitori
Hemry P Heasler, Cheryl Jaworowski, and Durcan F

. Glacier moniforing technigues

o

jd D Earpile Jr

7. Marine features and processes
David M. Bush

. Monitoring in situ paleontolagical resources
Vincens L. Samiuc

. Seismic monioring
Lawrence W Braile




T e

ic Resource Monitoring

Young; R and L Nery editors: 2009 GEeclogicaliVionitenna:
GeologicaliSociety oirAmerica, BoulderEoloraco:

http://nature.nps.gov/geology/monitoring/files/geormon-00.pdf
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NH» J\Je'wvor,@gayed Paleontological Resource Inventories

NPS“Foundation™ Resource SUmmanes
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NPS “Foundation” Efforts:
Arches National Park “WOW?” statements

Geologic Resources Foundation Summary National Park Service

Arches National Park Natu ra | Resou e Stewa rdsh ip and Sclence
Jurme 06, 2012 Geolog ic Resou nces Division

I
NOTABLE GEOLOGIC RESOURCES

Landforms

Arches National Park preserves the greatest concentration of natural rock arches (=500) on Earth!
Most arches are formed in three named geologic units (the Dewev Bridge Member of the Carmel
Formation. the Slick Fock Member of the Entrada Sandstone. and the Moab Member of the Curtis
Formation). The arches are a result of a unique geologic historv. This history involves the formation of
salt deposits (back in Middle Pennsvlwvanian to Late Triassic time; circa 300 million - 228 million wears

ago), and other sedimentarv deposits (from Middle Pennsvlvanian to Late Cretaceous time; circa 300
million to 70 million wears ago), as well as the folding and faulting of these deposits in Tertiarv time
(circa 63 million to 2 million wears ago) and finallv to Quaternarv (last 2 million wears) erosion and salt
dissolution. At Arches, the proper conditions for arch formation all coalesce. These include the

following: presence of massive hard brittle sandstones jointed bwv faulting activitv, resting on or
containing soft lavers or partings. and located near salt-cored anticlines experiencing dissolution, as well

as a drv climate.

Arches National Park contains many "classic™ or “iconic™ geological sites. Among these are the
following: Delicate Arch, Landscape Arch, The Windows Section, Balanced Fock, Parlkk Awenue, Dewils
Garden, The Great Wall, Klondike Bluffs, Moab Fault, Fierv Fumace, Cache Valley, Elephant Butte
Folds, Petrified Dunes and the La Sal Mountains viewpoint (though well south of Arches WP it is an
important viewshed feature). Geologically, each of these is quite significant and are protected and
preserved as part of Arches WP




S “Foundation” Efforts:
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NPS “Foundation” Efforts:
Yellowstone NP “WOW?” statements

Geologic Resources Foundation Summary National Park Service

Yellowstone National Park N atural Resource Stewardship and Science
December6g, 2012 Geologic Resources Division

NOTABLE GEOLOGIC RESOURCES|

Geothermal Resources

Resource Description: Yellowstone National Park contains over half of the world's active gevysers and over
10.000 hydrothermal features (hot springs, geysers, mudpots and steam vents). Yellowstone's hydrothermal
system is a globally rare, composite natural resource that supports an array of recreational. economic, scientific,
cultural, and natural heritage benefits. Yellowstone NP was founded to protect the extraordinary combination of
natural processes that result in its hydrothermal system. The bottom of Yellowstone Lake contains rare
geothermal features that are stalagmite-like. projecting from the lake floor.

Landforms

Resource Description: Yellowstone houses one of the World’s largest active volcanoes. Yellowstone Lake is
the surficial expression of a water filled collapse calderathat is a living testament to the volcanic activity
present today. There are over 10,000 hydrothermal features (the heat from the magma powers the hydrothermal
system). There are over 500 geysers. There have been over 80 lava flows since 640,000 years ago. Yellowstone
NP historian Lee Whittlesey believes there are several hundred waterfalls in the park. There is also a natural
bridge near Bay Bridge area, likely in volcanic rock. Obsidian Cliffis an outstanding outcrop of this type of
volcanic depositand is known for its value as a cultural resource in projectile points. There are outstanding
examples of columnar jointed lava flows in many places of the park, noteworthy the Tower Junction area and
Sheepeaters Cliff.
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INPS State of the Parks:
Black Canyon of the Gunnison NP

A comprehensive Geologic Resource Inventory Map and
Report was completed in 2005. A Soils Resource Inventory
Map and Report is currently scheduled to be completed in
Geological Resources 2014. No dedicated hazards mapping or monitoring is

and Soils currently in place or scheduled.

Cursory surveys have already indicated that paleontological
resources in the park are significant. The potential for
future significant discoveries is very high.

Geological Resources We have increased discovery and documentation of known
Paleontology paleontological localities by over 400% in the last decade.
Inventory efforts will continue with similar results expected.
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State based publications on NPS Lands (Utah, New Mexico)
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ellowstone NP Geology & Google Earth

e
—— e

Click-here
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